Introduction
For this paper I have chosen to focus in detail on the final period of Lewis' thermodynamic research before the publication of his remarkable book {1) which had such great influence. His emphasis in this period was on the peculiar properties of strong electrolytes. In view of my recent research in this area, it was of particular interest to examine the original papers of all of the leading investigators of that period and to note how various concepts were developed. But before proceeding to the detailed discussion of strong electrolytes, I wish to make a few remarks about my personal relationship with Lewis, and at somewhat greater length, to review the general nature. of Lewis' contributions to chemical thermodynamics. Lewis (3, 4) proposed new quantities, fugacity and activity, which were closely related to the familiar quantities pressure and concentration yet precisely defined in a manner to allow exact calculations. He also measured and encouraged others to measure the free energies of the most important chemical substances. Thus he brought into existence an extensive and accurate data base for the use of thermodynamics in chemistry.
Although the equations of Gibbs utilizing the chemical potential are exact, most of the practical working equations in use in 1900 involved approximations of ideality for gases and solutions.
If the properties of a gas, for example, are accurately known, one can z:elate the gas pressure to the chemical potential without use of the perfect gas law.
However, the equations now seem different and more complex. Chemie" (7) he acknowledged that this difficulty existed for strongly dissociated salts and acids, but he presented no discussion of possible explanations. By this time others, including Lewis, had already accepted the existence of the anomaly and were discussing the direction in which an explanation might be found. Some of these early proposals were ill chosen, however. Thus in 1912 Lewis proposed that possibly the mobility of ions increased somewhat with increase in concentration which is, of course, opposite to the truth as it eventually developed. Lewis promptly abandoned this idea, although the data he assembled at the time was useful in later work.
The simple idea that dilute, strong electrolytes were, for practical purposes, fully dissociated, is attributed first to Sutherland whose reasons were not very convincing. But others supported this concept with better evidence and by 1920 it was widely accepted. =._em (1) where cj> is the osm<;>tic coefficient, m is the molality, which is equivalent to the molar concentration for very dilute solutions, and ~ and S are empirical parameters. The function j is defined by the equation
where 6 is the freezing point depression, v the number of ions in a formula unit, and A. is the molal lowering of the freezing point at infinite dilution which in turn is given by the heat of fusion of water, the temperature, etc. Except for a small correction which becomes negligible in the very dilute range, j = 1 -cj>.
We now know that equation (1) The data for KN0 3 are shown in figure 1 with lines drawn for a values of 1/2 and 1/3. The agreement with 1/2 is excellent, although the best fit corresponds to a slightly larger value as shown in Table 1 . The exponent of 1/3 arises from lattice-type theories which were then current and still are re-proposed from time to time although there is now overwhelming evidence, both theoretical and experimental, in favor of the exponent 1/2.
While the number of examples in Table I is not large, there were also data from electrochemical cells for HCl and from solubility measurements for TlCl in mixtures with several salts and acids. These experiments were related to the activity coefficient rather than the osmotic coefficient, but the two coefficients are relate·d by thermodynamics which yields (3) Interpretation of the electrochemical cell data for HCl is complicated by the fact that the standard potential for the cell must also be determined by extrapolation to infinite dilution. Lewis encouraged his student Linhart (11) to extend the measurements of the cell Pt, The Ionic Strength
The most remarkable contribution of the 1921 paper of Lewis and Randall (10) was the formulation of ionic strength as the quantity determining activity and osmotic coefficients in mixed electrolyte of various valence.
types. They define the ionic strength as 
This is exactly the 1922 formula of Bronsted, but Debye and Hlickel give a theoretical expression for the coefficient a in terms of the charges on the ions, the dielectric constant of water, the temperature and basic physical constants.
For the mean activity coefficient of a salt in a mixed electrolyte the leading term in the Debye-Hlickel result may be expressed as (9) where I is the ionic strength as defined by Lewis 
